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Unidirectional chain formation for cooperative swarm robot capture

Mingyu Liao, Wangbao Xu

University of Science and Technology Liaoning, College of Electronics and Information Technology, Anshan, Liaoning

[ Abstract] The chain-formation method is a novel and efficient strategy in solving the problem of cooperative
hunting by swarm robots. The method is highly flexible and innovative as it does not require pre-assigned tasks, and
the active encircling motion significantly reduces the possibility of target escape. However, the method still has some
drawbacks, such as robots forming multiple chain arrays to surround the target from two directions which complicates
the decision-making process. A unidirectional chain array roundup strategy based on decreasing recruitment is
proposed to address the above problems of the chain array method. Firstly, multiple chain arrays are optimized into
a single chain array, and the motion direction of the robots at the head of the chain is unified to reduce the
computational complexity. Subsequently, the number of required roundups is predicted based on the number of
roundup targets, and recruitment information is released to optimize the allocation of resources. Finally, decreasing
recruitment is released in real time by the latest robot joining the chain array, and the recruited robots can join the
chain array at any time according to their own positions, which ensures the completeness and flexibility of the
roundup method and thus improves the roundup efficiency. The simulation results show that the unidirectional chain
array method not only inherits the advantages of the chain array method, but also has higher roundup efficiency and
is simpler to use.

[ Keywords] Swarm robotic system; Self-organized roundup; Chain array method; Artificial moment method
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